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CERTIFICATION 


Hewlett-Packard Company certifies that this product met its published specifications 
at the time of shipment from the factory. Hewlett-Packard further certifies that its 
calibration measurements are traceable to the United States National Bureau of 
Standards, to the extent allowed by the Bureau’s calibration facility, and to the 
calibration facilities of other International Standards Organization members. 


WARRANTY 


This Hewlett-Packard instrument product is warranted against defects in material 
and workmanship for a period of one year from date of shipment. During the warranty 
period, Hewlett-Packard Company will, at its option, either repair or replace products 
which prove to be defective. 


For warranty service or repair, this product must be returned to a service facility 
designated by HP. Buyer shall prepay shipping charges to HP and HP shall pay 
shipping charges to return the product to Buyer. However, Buyer shall pay all ship- 
ping charges, duties, and taxes for products returned to HP from another country. 


HP warrants that its software and firmware designated by HP for use with an 
instrument will execute its programming instructions when properly installed on that 
instrument. HP does not warrant that the operation of the instrument, or software, or 
firmware will be uninterrupted or error free. 


LIMITATION OF WARRANTY 


The foregoing warranty shall not apply to defects resulting from improper or inade- 
quate maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized 
modification or misuse, operation outside of the environmental specifications for the 
product, or improper site preparation or maintenance. 


NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY 
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR PURPOSE. 


EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE 
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPE- 
CIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED 
ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY. 


ASSISTANCE 


Product maintenance agreements and other customer assistance agreements are 
available for Hewlett-Packard products. 


For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. 
Addresses are provided at the back of this manual. 
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GENERAL INFORMATION 


This Operating and Service Manual contains infor- 
mation about initial inspection, performance tests, 
adjustments, operation, troubleshooting and repair 
of the Models 8481B and 8482B Power Sensors. 


On the rear cover of this manual is a ‘‘Microfiche”’ 
part number. This number can be used to order a 
10x15 cm (4x6 in.) microfilm transparency of the 
manual. 


Specifications 


Power Sensor specifications are listed in Table 1. 
These specifications are the performance standards, 
or limits against which the power sensors may be 
tested. Supplemental characteristics in Table 2 are 
not specifications but are typical characteristics in- 
cluded as additional information for the user. 


Table 1. Specifications 


Frequency Range: 8481B, 10 MHz to 18.0 GHz 
8482B, 100 kHz to 4.2 GHz 
Power Measurement Range: 
1 mW to 25W (0 to +44 dBm) at 0 to <+35°C 
1 mW to 20W (0 to +43 dBm at >+35°C to +55°C 
Power Linearity’ : 
+ 4%, CW 3 to 25W 


Maximum Input Power: 
Average? 30W at 0 to<+35°C 
25W at >+35°C up to +55°C 


Peak 500W for the 8481B 10 MHz to <5.8 GHz 
125W for the 8481B >5.8 GHz up to 18.0 GHz 


500W for the 8482B 100 kHz to 4.2 GHz 
Energy per pulse 500W-us 


Input Impedance: 50 ohms, nominal 


Maximum SWR (Reflection Coefficient): 
8481B: 1.10 (0.048) 10 MHz to <2.0 GHz 
1.18 (0.083) >2.0 GHz up to <12.4 GHz 
1.28 (0.123) >12.4 GHz up to 18.0 GHz 


8482B: 1.10 (0.048) 100 kHz to <2.0 GHz 
1.18 (0.083) >2.0 GHz up to 4.2 GHz 


Connectors: 
Input is type N male? 
Output mates with power meter connector cable. 


a Necliginie deviation below 3W CW. 


oe pulses greater than 30W the maximum average power (Pa) 
is limited by the energy per pulse (E) in W-Us according to 
Pa = 30 — 0.02E. 


3 compatible with U.S. MIL-C-71B and U.S. MIL-C-3901 2B. 
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Table 2. Supplemental Characteristics* 


Dimensions: 
83 x 114 x 248 mm (approx. 3.25 x 4.50 x 9.75 in.) 


Weight: 0.8 kg (1.7 lbs.) 


*Supplemental characteristics are given for information 
purposes only. 


Safety Considerations 


The warning that follows is related to possible per- 


sonal injury. 
WARNING 


The high power attenuator card has a 
substrate of beryllium oxide. Beryllium 
oxide in a powder form is a hazardous 
material and may be injurious to your 
health if inhaled. Do not perform any 
operation on the beryllium oxide that 
might generate dust. Defective attenua- 
tor cards should be returned to Hewlett- 
Packard for proper disposal. 


Power Sensors Covered by Manual 


Each power sensor has a two-part serial number. 
The first four digits and the letter comprise the 
serial number prefix. The last five digits for a se- 
quential suffix which is unique to each power 
sensor. The contents of this manual apply directly 
to sensors having the serial number prefix 1801A 
for the 8481B and 1802A for the 8482B. 


A power sensor manufactured after the printing of 
this manual may have a serial prefix that is not 
noted above. This unlisted serial prefix indicates 
that the sensor differs in some respect from the 
information in this manual. The manual for that 
sensor is supplied with a yellow Manual Changes 
supplement containing “‘change information”’ that 
documents the differences. 


In addition to change information, the supplement 
may contain information for correcting errors in 
the manual. To keep this manual as current and 
accurate as possible, Hewlett-Packard recommends 
that you periodically request the latest Manual 
Changes supplement. The supplement is keyed to 
the manual print date and part number. 


Complimentary copies of the supplement are avail- 
able on request from your nearest Hewlett-Packard 
office. 
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For information concerning a serial number prefix 
not listed in this Manual or in the Manual Changes 
supplement, contact your nearest Hewlett-Packard 
office. 


Description 


The 25 watt power sensor is a calibrated combina- 
tion of a 30 dB, 25 watt attenuator assembly and 
a low-power sensor assembly. The attenuator and 
sensor assemblies are calibrated as a set and must 
be used together if specified accuracies are to be 
attained. The combination will be referred to as 
the power sensor. 


The power sensor is used for measuring the power 
supplied by an RF source to a 50-ohm load. In use, 
the power sensor is connected to the RF source 
and to an HP 435A or HP 436A Power Meter. 


The power sensor presents a 50-ohm impedance to 
the RF source, and the power meter indicates the 
power dissipated in this load. The power is deter- 
mined from the RF voltage developed across the 
sensor assembly load, and is expressed in mW (or 
W) and dBm. The HP 486A Power Meter can also 
provide readings, in dB, relative to a previous RF 
input to the power sensor. 


The power sensor measures power levels from 0 
dBm to +44. dBm (1 mW to 25W), at frequencies 
from 10 MHz to 18 GHz (8481B) or 100 kHz to 
4.2 GHz (8482B). 


The physical configuration of both power sensors 
is the same. However, because of the different 
frequency ranges covered, there are some changes 
in the part numbers and component values. 


Calibration data is provided by a graph on the 
power sensor. The graph, individually prepared for 
each power sensor, shows the calibration factor 
(CAL FACTOR) at several frequencies. This cali- 
bration factor is used to adjust the power meter to 
suit the particular power sensor and RF frequency. 
Calibration data is valid only when the sensor 
assembly is used with the attenuator assembly that 
is supplied with it. Table 3 shows the uncertainty 
of the calibration factor. 


Warranty 


The power sensor is warranted and certified as indi- 
cated on the warranty page of this manual. For 
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further information, contact the nearest Hewlett- 
Packard Sales and Service office. The addresses of 
the major offices are provided at the rear of this 
manual. 


The power sensor is warranted only when it is 
operated within its specifications, especially power 
handling capability. Any power sensor returned to 
Hewlett-Packard under warranty will be examined 
carefully to determine if the failure was possibly 
due to improper use. 


Table 3. Uncertainty of Calibration Factor 


Pp Sum of Probable 
one Frequency Uncertainties Uncertainties 
(%) (%)* 


*Square root of the sum of the squares. 
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CAUTION 


Removal of the D-ring that is on the sensor as- 
sembly WILL VOID THE WARRANTY. The 
input connector on the sensor has a D-ring to 
prevent the sensor from being connected to a 
high power source when its attenuator is not 
attached. The sensor must only be connected 
to the power meter for calibration or to the 
high power attenuator for RF measurement. 


Accessory Supplied 


A range switch scale is supplied with each power 
sensor. The range switch scale (disc) is to be used 
with the HP 435-series power meters. The disc is 
not required for the HP 436A because of the auto- 
ranging digital readout. The disc part number is 
HP 0350-0153. 


Recommended Test Equipment 


Table 4 lists the test equipment recommended to 
check, adjust, and troubleshoot the power sensor. 
If substitute equipment is used, it must meet or 
exceed the critical specifications. 
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INSTALLATION 


Initial Inspection 


Inspect the shipping container. If the container or 
packing material is damaged it should be kept until 
the contents of the shipment have been checked 
mechanically and electrically. If there is mechani- 
cal damage or if the instrument does not pass the 
performance tests, notify the nearest Hewlett- 
Packard office. Keep the damaged shipping materi- 
als (if any) for inspection by the carrier and a 
Hewlett-Packard representative. 


Handling Precaution 


CAUTION 


Do not drop or otherwise mechanically 
damage the power sensor. 


Mating Connectors 


Refer to the power meter operating and service 
manual for interconnecting instructions to the 
power meter. The RF input connector is a Type-N 
male. 


Table 4. Recommended Test Equipment 


Digital Voltmeter / 
Ohmmeter 


Voltage Range: 
100 mVdc to 100 Vde 


Resolution: 4-digit 
Accuracy: +0.05% +1 digit 
Resistance Range: 


Accuracy: +5% 


Bandwidth: de to 50 MHz 


Oscilloscope 


10:1 Divider Probe 


DC Power Supply 


10 megohms 
10 pF 


Range: 0—20 Vde 


HP 6200B dk 
Load Regulation: 0.01% +4 mV 


*A = Adjustment, T = Troubleshooting 


Instrument Type Critical Specifications Suggested Model 


Input Impedance: 10 megohms 


1 ohm to 100,000 ohms 


Sensitivity: Vertical, 0.2 V/div 
Horizontal, 1 ms/div 


- 


“8 
mies 
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CAUTION 


The input connector on the sensor has a 
D-ring to prevent the sensor from being 
connected to a high power source when 
its attenuator is not attached. The sensor 
must only be connected to the power 
meter for calibration or to the high 
power attenuator for RF measurement. 


Storage and Shipment Environment 


The sensor should be stored in a clean, dry environ- 
ment. The following limitations apply to both 
storage and shipment: 
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Temperatures Ulta se ee eee —40 to +75°C 
Humidity i... memasenrae <95% relative at 40°C 
Altiudenr. concone <15 300 metres (50 000 feet). 


Original Packaging 


Containers and materials identical to those used in 
factory packaging are available through Hewlett- 
Packard offices. If the sensor is being returned to 
Hewlett-Packard for servicing, attach a tag indicat- 
ing the type of service required, return address, 
model number, and serial number. Also, mark the 
container FRAGILE to assure careful handling. In 
any correspondence, refer to the sensor by model 
number and serial number. 


MP 11-22 NOT SHOWN. 
SAME AS MP 10. 


Figure 1. Illustrated Parts Breakdown of the A2 Sensor Assembly 
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OPERATION 


Operating Procedures 


Instructions for use of the power sensor are pro- 
vided in the power meter manual. Note, however, 
the different calibration procedure described in the 
paragraph below. During operation, the operating 
precautions must be observed. 


Environment 


The operating environment for the power sensor 
should be as follows: 


SEMI CLALUTe.«, ... MEAs ten ote cen ee 0 to 55°C 
IMI CUILY: 2 exten eas E <95% relative at 40°C 
PNIEILIOG:.. am ais eee <4600 metres (15 000 feet) 


Operating Precautions 


Before the power sensor is connected, the follow- 
ing precautions must be observed. 


CAUTIONS 


Before connecting the power sensor to 
another instrument, ensure that the in- 
strument and power meter are connected 
to the protective (earth) ground. 


Exceeding the energy and power levels 
shown below may result in damage to 
the power meter system. 


Do not apply torque to the sensor or the 
attenuator cooling cage while connecting 
or disconnecting the Type N RF 
connector. 


The maximum RF signal level that may be coupled 
to the power sensor is listed below. Damage will 
result when the sensor is subjected to power or 
energy levels outside the limits listed. 


Maximum average power: 
30W at 0 to <+35°C 
25W at >+35°C up to +55°C 


Maximum peak power: 
500W for the 8481B 10 MHz to <5.8 GHz 
125W for the 8481B >5.8 GHz up to 
18.0 GHz 
500W for the 8482B 100 kHz to 4.2 GHz 


Maximum energy per pulse: 
500 W-us 
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Calibration is Performed as Follows: 


1. Disconnect sensor from the attenuator. 


2. Set CAL FACTOR on meter to the cal 
factor number listed on sensor label. 


3. Press the meter auto ZERO button. 


4. Connect sensor to the power meter 
POWER REF. 


5. For the HP 485A Power Meter, set the 
RANGE switch to 1W, and adjust the CAL ADJ 
control to bring the needle on the meter to the 
CAL position. 


6. For the HP 486A Power Meter, adjust the 
CAL ADJ control to obtain a reading of 1W on the 
digital display. 


7. Disconnect sensor from power meter and 
connect to the attenuator. 


PERFORMANCE TEST AND ADJUSTMENT 


SWR (Reflection Coefficient) Performance Test 


The maximum SWR and reflection coefficient for 
the power sensor are listed in Table 1. When mak- 
ing these measurements, the SWR of the unit under 
test must be less than those listed in Table 1 plus 
the measurement uncertainty of the measuring 
system. 


FET Balance Adjustments 


The sampling gate balance is affected by the rela- 
tive positions of the wires in the sensor which con- 
nect to pins G and H of connector J2. One wire is 
black and white, and the other is brown and white. 
Once positioned, care must be used not to displace 
these wires. 


To correctly position these wires, after replace- 
ment of A2A2U1, connect an oscilloscope as fol- 
lows to display switching transients: 


1. Test point A4TP4 in the HP 435A Power 
Meter, or 


2. Test point A2ZTPAC (8) in the HP 436A 
Power Meter. 


Adjust the black-and-white and brown-and-white 
wires until the switching transient amplitude is less 
than 0.8 Vp-p. 
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REPLACEABLE PARTS 


Table 6 is a list of replaceable parts. Figure 1 illus- 
trates the major parts of the sensor and Figure 2 
shows the parts breakdown for the attenuator por- 
tion of the power sensor. To order a part, quote 
the Hewlett-Packard part number, the part number 


Model 8481B/8482B 


check digit (CD), specify the quantity required, 
and address the order to the nearest Hewlett- 
Packard office. To order a part not listed in Table 
6, give the sensor model number, serial number, 
the description and function of the part, and the 
quantity of parts required. 


NOTE —All Numbered callouts have a prefix A1MP when referring to the Replaceable Parts List. 


Figure 2. Illustrated Parts Breakdown of the A1 Attenuator Assembly 


Table 5. Parts Associated with Item 16 in Figure 2 


HP Part Number 


30 dB, 25W Attenuator Card 
Attenuator Body 


Card Clamp Half Section 


1GT-2674 
08498-20011 
08498-20012 


Washer 
Lock Screw 
| Tuning Screw 


HP Part Number 


08498-20017 
08498-20022 
08498-20023 
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Table 6. Replaceable Parts (1 of 2) 


Reference 
Designation 


Description Mfr Part Number 


Al 2B480 08478-60001 


08498-60001 


Se) 


Z0DB, 25W ATTENUATOR 


AIMP1 08498-80001 |1 1 OUTER CONNECTOR BODY TYPE N, FEMALE 28480 08498-80001 
A1lMP2 1250-0915 8 1 CONTACT-RF CONN SER APC-N FEMALE 02660 131-149 
ALMPS 5040-0306 0 2 INSULATOR 28480 5040-0306 
A1MP4 08498-20014 | 0 2 CENTER CONDUCTOR 2B480 08498-20014 
ALMPS 08498-20019 |S 2 DAMPER 28480 08498-20019 


AiIMP6 08498-20016 |2 2 CONTACT HOLDER 28480 08498-20016 

ALMP7 1460-1618 ba] 2 SPRING-COMPRESSION 28480 1460-1618 

AiMPB 53020-3297 2 2 CONTACT-SLIDING 28480 3020-3297 

ALMP9 08498-40002 |/8 2 ATTENUATOR HOUSING 28480 08498-40002 

A1MP10 2200-0145 2 8 SCREW-MACH 4-40 .438-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION 


ALMP11 08498-20024 |2 2 RFI SEAL 28480 08498-20024 

AIMP12 3030-0070 2 6 SCREW-SKT HD CAP 4-40 .625-IN-LG ALY STL 00000 ORDER BY DESCRIPTION 
ALMP13 2190-0030 1 6 WASHER-LK HLCL NO. 4 .115-IN-ID 28480 2190-0030 

A1IMP14 08498-20013 |9 2 INNER CONNECTOR BODY 2B480 08498-20013 

ALMP15S 08498-20018 |4 2 INSULATOR 28480 08498-20018 


AIMP16 08498-60002 | 0 1 ATTENUATOR CARTRIDGE ASSEMBLY 28480 08498-60002 

08498-60003 | 1 RESTORED (08498-60002) ATTEN. CART. ASSY 28480 08498-60003 
AIMP17 08498-20018 |4 INSULATOR 28480 08498-20018 
A1MP18 08498-20013 |9 INNER CONNECTOR BODY 28480 08498-20013 
AIMP19 08498-20024 |2 RFI SEAL 28480 08498-20024 


ALMP20 1250-0918 1 NUT-RF CONN SERIES APC-N SST 02660 131-135-1 
A1MP21 1250-0016 0 RING-RF CONNECTOR SERIES N: .7S5IN OD 02660 82-1138-6 
ALMP22 1250-0916 i) CONNECTOR-RF APC-N M UNMTD 50-OHM 28480 1250-0916 
A1MP23 1250-0917 0 CONTACT-RF CONN SER APC-N MALE 02660 131-147 

ALMP24 5040-0306 0 INSULATOR 28480 5040-0306 


AIMP25 08498-20014 /0 CENTER CONDUCTOR 28480 08498-20014 
ALMP26 08498-20019 |5 DAMPER 28480 08498-20019 
A1MP27 08498-20016 |2 CONTACT HOLDER 28480 08498-20016 
ALMP28 1460-1618 be) SPRING-COMPRESSION 28480 1460-1618 
AIMP29 5020-3297 2 CONTACT-SLIDING 28480 5020-3297 


ALMP30 08498-40002 |8 ATTENUATOR HOUSING 28480 08498-40002 
AIMP31 08478-00002 |4 END FIN 28480 08498-00002 
ALMP32 08498-40001 |7 FRAMED ATTENUATOR FIN 28480 08498-40001 
AIMP33 08498-00004 |6 "D" RING SPACER 28480 08498-00004 
AILMP34 08498-00002 |4 END FIN 28480 08498-00002 


2B480 
00000 


2190-0014 
ORDER BY DESCRIPTION 


A1MP35 
A1IMP36 


2190-0014 
0520-0129 


WASHER-LK INTL T NO. 2 .089-IN-ID 
SCREW-MACH 2-56 ,312-IN-LG PAN-HD-POZI 


oe 


A2 8481B 0 SENSOR ASSEMBLY- 10MHZ TO 18GHZ 28480 B4B81B 

a2 8482B 2 SENSOR ASSEMBLY- 100MHZ TO 4.2GHZ 28480 84825 

A2T1 0160-0565 2 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-0565 
A2C2 0160-0565 2 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-0565 
A2T3 0160-0565 2 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-0565 
A2C4 0160-0565 2 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-0565 
A2CS 0160-0565 2 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-0565 


CAPACITOR-FXD 1000PF +-20% 100VDC CER 
CAPACITOR-FXD 1000PF +-20% 100VDC CER 


28480 
28480 


0160-0565 
0160-0565 


A2CS 
A2C7 


0160-0565 
0160-0565 


fy To 


Aas1 08481-60026 CONNECTOR ASSEMBLY 28480 08481-60026 


<o 


A2MP 1 08481-40002 |9 SHEL.L-PLASTIC 28480 08481-40002 
A2MP2 08481-40002 |9 SHELL-PLASTIC 28480 08481-40002 
A2MP 3 08481-20011 |8 CHASSIS 28480 08481-20011 
A2MP4 08481-20011 |8 CHASSIS 28480 08481-20011 
A2MP5 08481-20008 | 3 END BELL 28480 08481-20008 


A2MP 6 1460-1224 2 SPRING-CPRSN .088-IN-OD ,188-IN-OA-LG 28480 1460-1224 
A2MP7 1251-3363 8 NUT,CONN,RND SPANNER NUT,AUDIO TYPE CONN 28480 1251-3363 
A2MPB 08481-00002 |5 SHIELD 28480 08481-00002 
A2MP9 08481-00002 {5 SHIELD 28480 08481-00002 


3030-0422 SCREW-SKT HD CAP 0-80 ,188-IN-LG SST-302 00000 ORDER BY DESCRIPTION 


o 


A2MP22 


A2MP 23 3030-0436 SCREW-SKT HD CAP 0-80 .S-IN-LG SST-300 00000 ORDER BY DESCRIPTION 
AMP 24 5040-6939 CLAMP 28480 3040-6939 
A2MP 25 5040-6940 BLOCK 28480 5040-6940 
A2MP26 7120-7129 LABEL-ID (FOR 8481B ONLY) 28480 7120-7129 
7120-7130 LABEL-ID (FOR 8482B ONLY) 28480 7120-7130 


AeR1 0698-7255 RESISTOR 6.19K 1% .05SW F TC=0+-100 C3-1/8-T0-6191-G 


08481-60019 
08482-60011 


BULKHEAD ASSEMBLY-TYPE N(FOR 8481B ONLY) 
BULKHEAD ASSEMBLY-TYPE N(FOR 84828 ONLY) 


08481-60019 
08482-60011 


A2A1 
A2AL 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 6. Replaceable Parts (2 of 2) 


Reference HP Part se 
Designation | Number Description Mfr Part Number 


A2A2 08481-60025 INPUT AMPLIFIER BD.ASSY.(FOR 8481B ONLY) 08481-60025 
A2A2 08482-60013 INPUT AMPLIFIER BD.ASSY.(FOR 8482B ONLY) 08482-60013 


A2A2C1 0180-2515 CAPACITOR-FXD 47UF+-20% 6VDC TA 0180-2515 
(FOR 8481B ONLY) 
A2A2C1 0180-0555 2 CAPACITOR-FXD 39UF+-20% 10VDC TA 0180-0555 
(FOR 8482B ONLY) : 
A2A2C2 0160-4306 CAPACITOR-FXD 100PF +-10% 100VDC CER w 0805C101K3P 


A2A2C3 0160-4306 CAPACITOR-FXD 100PF +-10% 100VDC CER 0805C101K3P 
A2A2C4 0180-0594 CAPACITOR-FXD 3,3UF+-20% 15VDC TA 0180-0594 
AZA2CS 0160-3094 CAPACITOR-FXD .1UF +-10% 100VDC CER 0160-3094 
A2A2TC& 0160-3879 CAPACITOR-FXD ,O01UF +-20% 100VDC CER 0160-3879 
A2ZA2C7 0160-4306 CAPACITOR-FXD 100PF +-10% 100VDC CER O805C101K3P 


A2A2C8 0160-4306 CAPACITOR-FXD 100PF +-10% 100VDC CER 0805C101K3P 
AZA2CI 0180-2515 CAPACITOR-FXD 47UF+-20% 6VDC TA 0180-2515 
A2A2C10 0180-2545 CAPACITOR-FXD 100UF+-20% 4VDC TA 0180-2545 


1854-0610 TRANSISTOR NPN SI TO-46 FT=800MHZ 1854-0610 


0698-3260 RESISTOR 464K 1% .125W F TC=0+-100 0698-3260 
(FOR 8481B ONLY) 
0757-0483 RESISTOR S62K 1% .125W F TC=0+-100 0757-0483 
(FOR 8482B ONLY) 
A2A2R2 0698-7248 RESISTOR 3.16K 1% .05W F TC=0+-100 C3-1/8-T0-3161-G 


AZ2A2RS 0698-7224 RESISTOR 316 1% ,05W F TC=0+-100 C3-1/8-T0-316R-G 
A2A2R4 0698-7236 RESISTOR 1K 1% ,05W F TC=0+-100 C3--1/8-T0-1001-G 


A2ZAeRT1 0811-3210 RESISTOR 31.6 S% .OSW PWW TC=+5040+-250 1409-1/20-31R6-J 
A2A2zU1 1813-0060 Ic TO-8 PKG 1813-0060 
A2 MISCELLANEOUS PARTS 
0350-0153 SCALE-RANGE SWITCH 0350-0153 
(FOR 435-SERIES POWER METERS) 
0590-1040 THREADED INSERT-NUT 0-80 .06-IN-LG SST 0590-1040 


5040-6938 SPACER 35040-6938 
7120-7127 LABEL-IDENTIFICATION 7120-7127 


Table 7. Manufacturers Code List 


Manufacturer Name Address — Zip Code 


ANY SATISFACTORY SUPPLIER 

AMPHENOL SALES DIV OF BUNKER-RAMO BROADVIEW 
EDISON ELEK DIV MCGRAW-EDISON MANCHESTER 
CORNING GLASS WORKS (BRADFORD) BRADF ORD 
HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO 
VICLAN INC SAN DIEGO 


See introduction to this section for ordering information 
*Indicates factory selected value 
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SERVICE 


Test equipment which meets or exceeds the criti- 
cal specifications in Table 4 may be used in place 
of the recommended instruments for troubleshoot- 
ing the power sensor. 


Figure 3 shows the locations of the components 
and assemblies of the sensor. Figure 4 is the sche- 
matic diagram of the power sensor. 


Principles of Operation 


The sensor assembly and the 30 dB, 25W attenua- 
tor assembly present a 50-ohm load to the RF 
source. The RF signal absorbed by the thermo- 
couples in the sensor generates a dc voltage that is 
proportional to the RF input power. 


Components A2E1 and A2E2 are ferrite beads 
situated in the black plastic block through which 
the wires from A2A1 pass to A2A2. Each ferrite 
bead increases the self-inductance of the wire pas- 
sing through the bead, causing this portion of wire 
to act as an RF choke. The result is to minimize RF 
feedthrough to the A2A2 input amplifier assembly. 


The dc output from the bulkhead assembly is ap- 
plied to the two field-effect transistors (FET’s) in 
A2A1U1. These transistors function as a sampling 
gate (or chopper). The sampling rate is controlled 
by a 220 Hz square wave supplied by the power 
meter. The sampling gate output (at pin 3 of 
A2A2U1) is a 220 Hz square wave having a voltage 
proportional to the RF power input. 


The output of A2A2U1 is amplified about 700 
times by an operational amplifier made up of 
A2A2 and the first amplifier stage in the power 
meter. Figure 5 is a simplified diagram of the 
power measuring system. 


The Auto Zero Feedback circuit is coupled to the 
power sensor from the power meter. The dc volt- 
age used to set the zero level is applied to the input 
of FET A2A2U1 by using A2A2R1 and the series 
resistance of the thermocouple A2A1TC1 as a volt- 
age divider. 


When the power sensor is used with the HP 436A 
Power Meter, A2R1 mount resistor is in the circuit. 
As a result, the power meter automatically selects 
the proper measurement range. The 6190 ohm re- 
sistance of A2R1 causes selection of the 0 to +44 
dBm range. With the HP 435A Power Meter, A2R1 
serves no function. 
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Troubleshooting 


The troubleshooting information which follows is 
intended to isolate a problem to a stage. The defec- 
tive component can then be identified by voltage 
and resistance checks. The field-effect transistors 
(FET’s) in A2A2U1 are slightly light sensitive. As 
a result, dc levels are shifted slightly when the 
FET’s are exposed. 


CAUTION 


Be extremely careful when measuring 
across the gold wires. They are delicate 
and can be damaged easily. 


Resistance measured across the two gold wires 
leading to the A2A2 assembly should be 200 +10 
ohms (8481B) or 245 +12.5 ohms (8482B). Note 
that excessive power will damage either the attenu- 
ator or the thermocouples. If the 30 dB pad is 
damaged it could present an open circuit to the 
input signal. If the thermocouples are damaged 
their resistance will increase. If the A2A1 Bulkhead 
Assembly is defective, the entire Bulkhead Assem- 
bly must be replaced. 


The FET’s in A2A2U1 may be checked by the fol- 
lowing procedure: 


1. Disconnect the cables from the power 
sensor. 


2. Remove the upper chassis from the sensor. 
(refer to disassembly procedures). 


3. Measure the resistance between pins 1 and 
2 of the A2A2U1. The resistance should be 15 
+0.75 ohms. The same resistance should be found 
between pins 8 and 9 of A2A2U1. 


4. Short pins 4, 6, and 9 of A2ZA2U1. While 
the pins are shorted, measure the resistance 
between pins 2 and 3, and between pins 3 and 8, 
of A2A2U1. The resistance should be less than 
40 ohms. 


5. Set a power supply to 10 Vdc. 


6. Connect the positive side of the power 
source to the power sensor signal ground. Connect 
the negative power supply lead to pins 4 and 6 of 
A2A2U1. 


7. Measure the resistance between pins 2 and 
3 of A2ZA2U1. Also measure the resistance between 
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TOP VIEW 


A2A1 2 
BULKHEAD CAUTION 


ASSEMBLY 
DO NOT DISASSEMBLE 
A2A1 BULKHEAD ASSEMBLY 


BOTTOM VIEW 
(A2A2 Input Amplifier Assembly) 


A2A2 INPUT 
AMPLIFIER 
ASSEMBLY 


Figure 3. Component and Assembly Locations of the Sensor 
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—————— POWER SENSOR SS POWER METER LT, 


SAMPLED AC 
INPUT 220 Hz 


; +12 VDC 


SHAPING 
NETWORK 


POWER SENSOR CABLE 


Figure 5. Simplified Diagram of the Power Measuring System 


pins 3 and 8 of A2U1. In both cases, the resistance 
should be several hundred times the resistance 
found in step d. 


The 220 Hz drive from the power meter should 
have the following levels: 


1. —0.05 +0.05 Vdc (top of square wave). 
2. >-—9 Vdc (bottom of square wave). 


In most cases it may be assumed that the opera- 
tional amplifier (made up of A2A2Q1 and the first 
amplifier in the power meter) is operating correctly 
if the de voltage on the metal cover of A2ZA2Q1 
(collector) is —70 +30 mVdc. 


REPAIR 


Cleanliness 


Do not handle the A2A2 input amplifier circuit 
board more than necessary. Dirt or moisture from 
the hands may make the circuits inoperative. Do 
not use solder-flux remover on the circuit board. 
It is particularly important to keep the area around 
A2A2U1 clean. 


Soldering Techniques 


The sensor is a very sensitive device, and is affected 
by very small differences in temperature between 
its components. Therefore, after the performance 
of any soldering in the unit, several hours must be 
allowed for the unit to reach thermal equilibrium 
before it is used or tested - 


Capacitors A2A2C2, A2A2C3, A2A2C7, and 
A2A2C8 require low-temperature soldering tech- 
niques. The connections to these capacitors are a 
gold film deposited on a ceramic base. Molten 
solder results in the gold forming an amalgam with 
the solder, and the consequent removal of the gold 
from its ceramic base. Soldering must be done 
quickly, and a low-temperature soldering iron and 
solder must be used. The capacitors must be dis- 
carded if unsoldered. If integrated circuit A2A2U1 
or transistor A2A2Q1 is replaced, two of these 
capacitors must be removed, and therefore must be 
replaced with new ones. The required low-tempera- 
ture soldering iron and solder are as follows: 


1. Hexacon Thermo-O-Trac soldering iron 
with J206X tip, temperature 600° F (311°C). 


2. Low-temperature solder SN 62, HP Part 
Number 5090-0410. 


Y 
: 
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Sensor Disassembly Procedures 


CAUTIONS 


Disassembly must be performed in the 
sequence described below, otherwise 
damage may be caused to the two gold 
wires between the A2A1 bulkhead as- 
sembly and the A2A2 input amplifier 
assembly. If these wires are damaged, the 
A2A1 bulkhead assembly must be re- 
turned to the factory for repair. 


Each sensor has an individually prepared 
graph on the housing. If more than one 
sensor is disassembled, be sure to use the 
proper housing for each when they are 
reassembled. 


Disassemble the sensor by performing the following 


steps: 
CAUTION 


The gold wires connecting the A2Al1 
Bulkhead Assembly and the A2A2 Input 
Amplifier Assembly are extremely deli- 
cate and may be easily broken. Be care- 
ful when working around them. 


1. Remove the sensor from the high power 
attenuator. Insert the blade of a small screwdriver 
between the two-piece plastic shell at the rear of 
the sensor. Gently pry the sections apart. (See 
Figure 6.) 


2. Proceed to the other side of the connector 
and again pry the cover sections apart. Remove the 
shells and magnetic shields. 


3. Position the sensor as shown in Figure 7. 


The small hole Gy should be on the left side 
of the RF input connector. Remove the allen cap 


screws ep ; 2 : @ , and ® . Loosen @ and 


. Remove the upper chassis from the sensor. 


4, Remove the spring clamp cap screw eh) 
to free the gold leads which come from the bulk- 


head assembly. 


5. Remove cap screws &D : @ , and 6) i 


6. Slide the bulkhead assembly straight out 
from the chassis. 
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7. Remove cap screws @ ; 9) ; @. 12) : 
14) , and @ , 

8. Lift the A2A2 Input Amplifier and 
A2J1 connector out of the chassis. 


Sensor Reassembly Procedures 


The gold wires connecting the A2A1 
Bulkhead Assembly and the A2A2 Input 
Amplifier Assembly are extremely deli- 
cate and may be easily broken. Be care- 
ful when working around them. 


1. Place the printed circuit board and con- 
nector into place. 


2. Cap screws @ , © 0.0.0. 


and 15) must be inserted but not tightened. Refer 
to Figure 7. 


3. Center the circuit board so there is equal 
air gap between each side and the chassis. Tighten 


0.0.0. © 


4, With small hole G) to the left, carefully 
insert the gold leads on A2A1 Bulkhead Assembly 
through the holes in the black plastic guide on 
A2A2 Input Assembly. 


5. Insert screws ®. 4) , and 6) . Tighten 


only screw 


6. Position the ends of the gold wires over 
the pads on A2A2U1. The wires should not pass 
over the hole in the pad. Lightly clamp the leads in 
place with screw GP . DO NOT fully compress the 
spring. 


7. Place the upper chassis in position and 


insert cap screws @ f @ ‘ @ , and 13) f 
om Tighten @ x 2) P € . and ©. 
o Tightn @. @ . @ . ana ®. 


10. Place the plastic shells, magnetic shields, 
and the chassis together as shown in Figure 1. Snap 
the plastic shells together. 
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Figure 6. Removing the Sensor Cover 


LEFT SIDE VIEW 


CAUTION 


DO NOT DISASSEMBLE A2A1 BULKHEAD ASSEMBLY 


TOP VIEW 


NOTE:Qpano@pare ON BOTTOM HALF 


Figure 7. Sensor Hardware Locations 


Model 8481B/8482B 


Attenuator Disassembly Procedure 


NOTE 
To replace the attenuator cartridge as- 


sembly follow this procedure, and see 
Figure 2 for numbered callouts. 


1. Remove the 8 screws 10) that hold the 
two attenuator housings 9) and 30) : 


2. The two housings will remain attached to 
the overall assembly unless the connector assem- 
blies ap and 22) have been removed. 


3. Remove the three screws 36 ) and lock- 
washers @ from both ends of the attenuator 
cartridge assembly 16) ; 


4. Remove the end fins ah) and 34) , the 
RFI seals @ and ® , Spacers ® and the framed 
attenuator fins (32) . There are two ‘‘D”’ ring spac- 
ers between each of the framed attenuator fins and 
the end fins. 


5. Remove the three cap screws 1) and the 
lock washers Ges from both ends. It may be neces- 
sary to move the housing slightly to remove the 
Screws. 


6. Slide the inner connector bodies @ and 
@ from the attenuator cartridge assembly 16) : 
Be careful not to let the sliding contacts & and 

, and compression springs Ge and @ to 
slide from the contact holders @ and @ : 
Under normal conditions they will not slide out. 


7. At this point the attenuator cartridge as- 
sembly (16) and the shim washers are free from the 
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overall assembly and can be returned to Hewlett- 
Packard. The attenuator cartridge assembly is the 
housing for the attenuator card, the card half sec- 
tions, and the shims. 


Attenuator Reassembly Procedure 


1. Place the framed attenuator fins : 
‘‘D”’ ring spacers ® and end fins & and 
on the attenuator cartridge assembly 


2. Position RFI seals & and (19) and install 
end fins 31) and 34) with screws @ and lock 


washers @ . 


3. Install the connector assemblies with the 
Six Screws @ and lock washers ® . Tighten 
screws evenly to a torque specification of 0.45 N-m 
(4 inch-pounds). 


CAUTION 


Overtightening screws 12) beyond the 
specified torque may distort the Card 
Clamp Half Sections and fracture the 
Attenuator Card. 


4. Install the eight screws 10) that hold the 


two housings 9) and 30) 


ANGOLA 

Telectra 

Empresa Técnica de 
Equipamentos 
Eléctricos, S.A.R.L. 

R, Barbosa Rodrigues, 

41-1°DT.° 

Caixa Postal, 6487 

Luanda 

Tel: 355 15/6 


ARGENTINA 
Hewlett-Packard Argentina S.A. 
Santa Fe 2035, Martinez 
6140 Buenos Alres 

Tel: 792-1239, 798-6086 
Telex: 122443 AR CIGY 


Biotron S.A.C.l.y M. 

Avda. Paseo Colon 221 

9 piso 

1399 Buenos Aires 
Tel: 30-4846/185 1/8384 
34-9356/0460/455 1 
Telex: (33) 17595 BIO AR 


AUSTRALIA 


AUSTRALIA CAPITAL 
TERR. 

Hewlett-Packard Australia Pty. 
Ltd. 

121 Wollongong Street 

Fyshwick, 2609 

Tel: 804244 

Telex: 62650 


NEW SOUTH WALES 

Hewlett-Packard Australia Pty. 
Ltd, 

31 Bridge Street 

Pymble, 2073 

Tel: 4496566 

Telex: 21561 


QUEENSLAND 

Hewlett Packard Australia Pty. 
Ltd. 

5th Floor 

Teachers Union Building 

495-499 Boundary Street 

Spring Hill, 4000 

Tel: 2291544 


SOUTH AUSTRALIA 

Hewlett-Packard Australia Pty. 
Ltd. 

153 Greenhill Road 

Parkside, 5063 

Tel: 2725911 

Telex: 82536 


VICTORIA 

Hewlett-Packard Australia Pty. 
Lid. 

31-41 Joseph Street 

Blackburn, 3130 

Tel: 89-6351 

Telex: 31024 MELB 


WESTERN AUSTRALIA 

Hewlett-Packard Australia Pty. 
Ltd. 

141 Stirling Highway 

Nedlands, 6009 

Tel: 3865455 

Telex: 93859 


AUSTRIA 
Hewlett-Packard Ges.m.b.H. 
Wehlistrasse 29 

P.O. Box 7 

A-1205 Vienna 

Tel: 35-16-21-0 

Telex: 13582/135066 
Hewlett-Packard Ges.m.b.H. 
Wehlistrasse, 29 

A-1205 Wien 

Tel: 35-16-21 

Telex: 135066 


BAHRAIN 

Medical Only 

Wael Pharmacy 

P.0. Box 648 
Bahrain 

Tel: 54886, 56123 
Telex: 8550 WAEL GJ 


Al Hamidiya Trading and 
Contracting 

P.O. Box 20074 

Manama 

Tel: 259978, 259958 

Telex: 8895 KALDIA GJ 


BANGLADESH 

The General Electric Co. of 
Bangladesh Ltd. 

Magnet House 72 

Dilkusha Commercial Area 
Motijhell, Dacca 2 

Tel: 252415, 252419 
Telex: 734 


BELGIUM 

Hewlett-Packard Benelux 
S.A,/N.V. 

Avenue du Col-Vert, 1, 

(Groenkraaglaan) 

B-1170 Brussels 

Tel: (02) 660 50 50 

Telex: 23-494 paloben bru 


BRAZIL 

Hewlett-Packard do Brasil 
le.C. Ltda. 

Alameda Rio Negro, 750 

Alphaville 

06400 Barueri SP 

Tel: 429-3222 


Hewlett-Packard do Brasil 
le.C. Ltda. 

Rua Padre Chagas, 32 

90000-Pérto Alegre-RS 

Tel: 22-2998, 22-5621 

Hewlett-Packard do Brasil 
le.C. Ltda. 

Av. Epitacio Pessoa, 4664 

22471-Rio de Janeiro-RJ 

Tel: 286-0237 

Telex: 021-21905 HPBR-BR 


CANADA 
ALBERTA 


‘Hewlett-Packard (Canada) Ltd. 


11620A - 168th Street 
Edmonton T5M 3T9 
Tel: (403) 452-3670 
TWX: 610-831-2431 


Hewlett-Packard (Canada) Ltd. 


210, 7220 Fisher St. S.E. 
Calgary T2H 2H8 

Tel: (403) 253-2713 
TWX: 610-821-6141 


BRITISH COLUMBIA 


Hewlett-Packard (Canada) Ltd. 


10691 Shellbridge Way 
Richmond V6X 2W7 
Tel: (604) 270-2277 
TWX: 610-925-5059 


MANITOBA 


Hewlett-Packard (Canada) Ltd. 


380-550 Century St. 
St. James, 
Winnipeg R3H OY 1 
Tel: (204) 786-6701 
TWX: 610-67 1-353 


NOVA SCOTIA 


Hewlett-Packard (Canada) Ltd. 


P.0. Box 931 

800 Windmill Road 
Dartmouth B3B 111 
Tel: (902) 469-7820 
TWX: 610-27 1-4482 


ONTARIO 


Hewlett-Packard (Canada) Ltd. 


1020 Morrison Dr. 
Ottawa K2H 8K7 
Tel: (613) 820-6483 
TWX: 610-563-1636 


Hewlett-Packard (Canada) Ltd. 


6877 Goreway Drive 
Mississauga L4V 1M8 
Tel: (416) 678-9430 
TWX: 610-492-4246 


Hewlett-Packard (Canada) Ltd. 


552 Newbold Street 
London N6E 2S5 

Tel: (519) 686-9181 
TWX: 610-352-1201 


QUEBEC 


Hewlett-Packard (Canada) Ltd. 


275 Hymus Blvd. 
Pointe Claire HOR 1G7 
Tel: (514) 697-4232 
TWX: 610-422-3022 


FOR CANADIAN 
AREAS NOT 
LISTED: 


Contact Hewlett-Packard (Can- 


ada) Ltd. in Mississauga. 


CHILE 

Jorge Calcagni y Cia. Ltda. 
Arturo Burhle 065 

Casilla 16475 

Correo 9, Santiago 

Tel: 220222 

Telex: JCALCAGNI 


COLOMBIA 

Instrumentaci6n 

Henrik A. Langebaek & Kier 
S.A. 

Carrera 7 No. 48-75 

Apartado Aéreo 6287 

Bogoté, 1 D.E. 

Tel: 269-8877 

Telex: 44400 


Instrumentaci6n 

H.A. Langebaek & Kier S.A. 
Carrera 63 No. 49-A-31 
Apartado 54098 
Medellin 

Tel: 304475 


COSTA RICA 

Cientifica Costarricense S.A. 
Avenida 2, Calle 5 

San Pedro de Montes de Oca 
Apartado 10159 

San José 

Tel: 24-38-20, 24-08-19 
Telex: 2367 GALGUR CR 
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Arranged alphabetically by country 


CYPRUS 

Kypronics 

19 Gregorios Xenopoulos 
Street 

P.O. Box 1152 

Nicosia 

Tel: 45628/29 

Telex: 3018 


CZECHOSLOVAKIA 
Hewlett-Packard 

Obchodhi zastupitelstvi v CSSR 
Pisemny styk 

Post. schranka 27 

CS 118 01 Praha 011 

CSSR 


Vyvojova a Provozni Zakladna 

Vyzkumnych Ustavu v 
Bechovicich 

CSSR-25097 Bechovice u 
Prahy 

Tel: 89 93 41 

Telex: 12133 


Institute of Medical Bionics 

Vyskumny Ustav Lekarskej 
Bioniky 

Jedlova 6 

CS-88346 Bratislava- 
Kramare 

Tel: 44-551 

Telex: 93229 


DENMARK 
Hewlett-Packard A/S 
Datavej 52 

OK-3460 Birkerod 
Tel: (02) 81 66 40 
Telex: 37409 hpas dk 


Hewlett-Packard A/S 
Navervej 1 

DK-8600 Silkeborg 
Tel: (06) 82 71 66 
Telex: 37409 hpas dk 


ECUADOR 

CYEDE Cia. Ltda. 

P.O. Box 6423 CCI 

Av. Eloy Alfaro 1749 
Quito 

Tel: 450-975, 243-052 
Telex: 2548 CYEDE ED 


Medical Only 
Hospitalar S.A. 
Casilla 3590 
Robles 625 
Quito 

Tel: 545-250 


EGYPT 

LEA. 

International Engineering 
Associates 

24 Hussein Hegazi Street 

Kasr-el-Aini 

Cairo 

Tel: 23 829 

Telex: 93830 


SAMITRO. 

Sami Amin Trading Office 
18 Abdel Aziz Gawish 
Abdine-Cairo 

Tel: 24932 


EL SALVADOR 

IPESA 

Bulevar de los Heroes 11-48 
Edificio Sarah 1148 

San Salvador 

Tel: 252787 


ETHIOPIA 
Abdella Abdulmalik 
P.0. Box 2635 
Addis Ababa 
Tel: 11 93 40 


FINLAND 


Hewlett-Packard Oy 
Revontulentie, 7 
SF-02100 Espoo 10 
Tel: (90) 455 0211 
Telex: 121563 hewpa sf 


FRANCE 

Hewlett-Packard France 

Zone d'activites de 
Courtaboeuf 

Avenue des Tropiques 

Boite Postale 6 

91401 Orsay-Cédex 

Tel: (1) 907 78 25 

TWX: 600048F 


Hewlett-Packard France 
Chemin des Mouilles 
B.P. 162 

69130 Ecully 

Tel: (78) 33 81 25 
TWX: 310617F 


Hewlett-Packard France 
20, Chemin de La Cépiére 
31081 Toulouse 

Le Mirail-Cédex 

Tel: (61) 40 11 12 


Hewlett-Packard France 

Le Ligoures 

Place Romée de Villeneuve 
13100 Aix-en-Provence 
Tel: (42) 59 41 02 

TWX: 410770F 


Hewlett-Packard France 
2, Allee de la Bourgonette 
35100 Rennes 

Tel: (99) 51 42 44 

TWX: 7409 12F 


Hewlett-Packard France 

18, rue du Canal de la Marne 
67300 Schiltigheim 

Tel: (88) 83 08 10 

TWX: 89014 1F 


Hewlett-Packard France 
Immeuble péricentre 

fue van Gogh 

59650 Villeneuve D'Ascq 
Tel: (20) 91 41 25 

TWX: 160124F 


Hewlett-Packard France 

Batiment Ampére 

Rue de la Commune de Paris 

B.P. 300 

93153 Le Blanc Mesnil- 
Cédex 

Tel: (01) 931 88 50 

Telex: 211032F 


Hewlett-Packard France 
Av. du Pdt. Kennedy 
33700 Merignac 

Tel: (56) 97 01 81 


Hewlett-Packard France 
Immeuble Lorraine 
Boulevard de France 
91035 Evry-Cédex 
Tel: 077 96 60 

Telex: 6923 15F 


Hewlett-Packard France 
23 Rue Lothaire 

57000 Metz 

Tel: (87) 65 53 50 


GERMAN FEDERAL 
REPUBLIC 
Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Berner Strasse 117 
Postfach 560 140 
D-6000 Frankfurt 56 
Tel: (06011) 50041 
Telex: 04 13249 hptfm d 


Hewlett-Packard GmbH 
Technisches BUro Bdblingen 
Herrenberger Strasse 110 
D-7030 Béblingen, 
Wurttemberg 

Tel: (07031) 667-1 

Telex: 07265739 bbn 


Hewlett-Packard GmbH 

Technisches BUro Dusseldorf 

Emanuel-Leutze-Str. 1 
(Seestern) 

D-4000 Dusseldorf 

Tel: (0211) 5971-1 

Telex: 085/86 533 hpdd d 


Hewlett-Packard GmbH 
Technisches BUro Hamburg 
Kapstadtring 5 

D-2000 Hamburg 60 

Tel: (040) 63804-1 

Telex: 21 63 032 hphh d 


Hewlett-Packard GmbH 
Technisches BUro Hannover 
Am Grossmarkt 6 

D-3000 Hannover 91 

Tel: (0511) 46 60 01 

Telex: 092 3259 


Hewlett-Packard GmbH 
Technisches BUro Nurnberg 
Neumeyerstrasse 90 
D-8500 NUrnberg 

Tel: (0911) 52 20 83 
Telex: 0623 860 


Hewlett-Packard GmbH 
Technisches BUro MUnchen 
Eschenstrasse 5 

D-8021 Taufkirchen 
Tel: (089) 6117-1 

Telex: 0524985 


Hewlett-Packard GmbH 
Technisches BUro Berlin 
Kaithstrasse 2-4 

D- 1000 Berlin 30 

Tel: (030) 24 90 86 
Telex: 018 3405 hpbin d 


GREECE 

Kostas Karayannis 

8 Omirou Street 

Athens 133 

Tel: 32 30 303/32/37 731 
Telex: 21 59 62 RKAR GR 


GUAM 

Guam Medical Supply, Inc. 
Suite C, Airport Plaza 

P.O. Box 8947 
Tamuning 96911 

Tel: 646-4513 


GUATEMALA 

IPESA 

Avenida Reforma 3-48 

Zona 9 

Guatemala City 

Tel: 316627, 314786, 
6647 1-5, ext. 9 

Telex: 4192 Teletro Gu 


HONG KONG 

Hewlett-Packard Hong Kong 
Ltd. 

11th Floor, Four Seas Bldg. 

212 Nathan Rd. 

Kowloon 

Tel: 3-697446 (5 lines) 

Telex: 36678 HX 


Medical/Analytical Only 

Schmidt & Co. (Hong Kong) 
Ltd. 

Wing On Centre, 28th Floor 

Connaught Road, C. 

Hong Kong 

Tel: 5-455644 

Telex: 74766 SCHMX HX 


INDIA 

Blue Star Ltd. 

Sahas 

414/2 Vir Savarkar Marg 
Prabhadevi 

Bombay 400 025 

Tel: 45 78 87 

Telex: 011-4093 


Blue Star Ltd. 

Band Box House 
Prabhadevi 
Bombay 400 025 
Tel: 45 73 01 
Telex: 011-3751 


Blue Star Ltd. 
Bhavdeep 

Stadium Road 
Ahmedabad 380 014 
Tel: 43922 

Telex: 012-234 


Blue Star Ltd. 

7 Hare Street 
Calcutta 700 001 
Tel: 23-0131 
Telex: 021-7655 


Blue Star Ltd. 
Bhandari House 

91 Nehru Place 

New Delhi 110 024 
Tel: 682547 

Telex: 031-2463 


Blue Star Ltd. 

T.C. 7/603 ‘Poornima’ 
Maruthankuzhi 
Trivandrum 695 013 
Tel: 65799 

Telex: 0884-259 


Blue Star Ltd. 

11 Magarath Road 
Bangalore 560 025 
Tel: 55668 

Telex: 0845-430 


Blue Star Ltd. 

Meeakshi Mandiram 

XXXXV/1379-2 Mahatma 
Gandhi Rd. 

Cochin 682 016 

Tel: 32069 

Telex: 085-514 


Blue Star Ltd. 

1-1-117/1 Sarojini Devi Road 
Secunderabad 500 033 
Tel: 70126 

Telex: 0155-459 


Blue Star Ltd. 

133 Kodambakkam High Road 
Madras 600 034 

Tel: 82057 

Telex: 041-379 


ICELAND 

Medical Only 

Elding Trading Company Inc. 
Hafnarnvoli - Tryggvagbtu 
P.O, Box 895 
IS-Reykjavik 

Tel: 1 58 20/1 63 03 


INDONESIA 

BERCA Indonesia P.T. 
P.0. Box 496/Jkt. 

Jin. Abdul Muis 62 
Jakarta 

Tel: 349255, 349886 
Telex: 46748 BERSIL IA 


BERCA Indonesia P.T. 
P.O. Box 174/Sby. 
23 Jin. Jimerto 
Surabaya 

Tel: 42027 


IRELAND 


Hewlett-Packard Ltd. 
Kestrel House 
Clanwilliam Place 
Lower Mount Street 
Dublin 2, Eire 


Hewlett-Packard Ltd. 
2C Avongberg Ind. Est. 
Long Mile Road 
Dublin 12 

Tel: 514322/5 14224 
Telex: 30439 


Medical Only 

Cardiac Services (Ireland) Ltd. 
Kilmore Road 

Artane 

Dublin 5, Eire 

Tel: (01) 315820 


Medical Only 

Cardiac Services Co. 
95A Finaghy Rd. South 
Belfast BT 10 OBY 
GB-Northern Ireland 
Tel: (0232) 625566 
Telex: 747626 


ISRAEL 

Electronics Engineering Div. 
of Motorola Israel Ltd. 

16, Kremenetski Street 

P.O. Box 25016 

Tel-Aviv 

Tel: 38973 

Telex; 33569, 34164 


ITALY 


Hewlett-Packard Italiana S.p.A. 


Via G. Di Vittorio, 9 

20063 Cernusco Sul 
Naviglio (Ml) 

Tel: (2) 903691 

Telex: 334632 HEWPACKIT 

Hewlett-Packard Italiana S.p.A. 

Via Turazza, 14 

35100 Padova 

Tel: (49) 664888 

Telex: 430315 HEWPACKI 


Hewlett-Packard Italiana S.p.A. 


Via G. Armellini 10 
1-00143 Roma 
Tel: (06) 54 69 61 
Telex: 610514 


Hewlett-Packard Italiana S.p.A. 


Corso Giovanni Lanza 94 
|-10133 Torino 

Tel: (011) 659308 
Telex: 221079 


Hewlett-Packard Italiana S.p.A. 
Via Principe Nicola 43 G/C 
195126 Catania 

Tel: (095) 37 05 04 

Telex: 970291 “ 


Hewlett-Packard Italiana S.p.A. 

Via Nuova san Rocco A 
Capadimonte, 62A 

80131 Napoli 

Tel: (081) 710698 


Hewlett-Packard Italiana S.p.A. 
Via Martin Luther King, 38/111 
1-40132 Bologna 

Tel: (051) 402394 

Telex: 511630 


JAPAN 

Yokogawa-Hewlett-Packard 
Ltd. 

29-21, Takaido-Higashi 
3-chome 

Suginami-ku, Tokyo 168 

Tel: 03-331-6111 

Telex: 232-2024 YHP-Tokyo 


Yokogawa-Hewlett-Packard 
Ltd. 

Chuo Bidg., 4th Floor 

4-20, Nishinakajima 5-chome 

Yodogawa-ku, Osaka-shi 

Osaka, 532 

Tel: 06-304-6021 

Telex: 523-3624 


Yokogawa-Hewlett-Packard 
Ltd. 


Sunitomo Seimei Nagaya Bldg. 


11-2 Shimosasajima-cho, 
Nakamura-ku, Nagoya, 450 
Tel: 052 571-5171 


Yokogawa-Hewlett-Packard 
Lid. 

Tanigawa Building 

2-24-1 Tsuruya-cho 

Kanagawa-ku 

Yokohama, 221 

Tel: 045-312-1252 

Telex: 382-3204 YHP YOK 


Yokogawa-Hewlett-Packard 
Ltd. 

Mito Mitsui Building 

105, 1-chome, San-no-maru 

Mito, Ibaragi 310 

Tel: 0292-25-7470 


Yokogawa-Hewlett-Packard 
Ltd. 

Inoue Building 

1348-3, Asahi-cho, 1-chome 

Atsugi, Kanagawa 243 

Tel; 0462-24-0452 


Yokogawa-Hewlett-Packard 
Ltd. 

Kumagaya Asahi 

Hachijuni Building 

4th Floor 

3-4, Tsukuba 

Kumagaya, Saitama 360 

Tel: 0485-24-6563 


JORDAN 

Mouasher Cousins Co. 
P.0. Box 1387 
Amman 

Tel: 24907/39907 
Telex: SABCO JO 1456 


KENYA 
ADCOM Ltd., Inc. 
P.O. Box 30070 
Nairobi 

Tel: 331955 
Telex: 22639 


Medical Only 

International Aeradio (E.A.) Ltd, 
P.O. Box 19012 

Nairobi Airport 

Nairobi 

Tel: 336055/56 

Telex: 2220 1/22301 


Medical Only 

International Aeradio (E.A.) Ltd. 
P.O. Box 95221 

Mombasa 


KOREA . 

Samsung Electronics Co., Ltd. 
4759 Shingil-6-Dong 

Yeong Deung POU 

Seoul 

Tel: 833-4122, 4121 

Telex: SAMSAN 27364 


KUWAIT 

Al-Khaldiya Trading & 
Contracting 

P.O. Box 830-Safat 

Kuwait 

Tel: 42 4910/41 1726 

Telex: 2481 Areeg kt 


LUXEMBURG 

Hewlett-Packard Beneluz 
S.A/N.V. 

Avenue du Col-Vert, 1 

(Groenkraaglaan) 

B-1170 Brussels 

Tel: (02) 660 5050 

Telex: 23 494 


MALAYSIA 
Hewlett-Packard Sales 
(Malaysia) Sdn. Bhd. 
Suite 2.21/2.22 
Bangunan Angkasa Raya 
Jalan Ampang 

Kuala Lumpur 

Tel: 483680, 485653 


Protel Engineering 
P.O. Box 1917 

Lot 259, Satok Road 
Kuching, Sarawak 
Tel: 53544 


MEXICO 

Hewlett-Packard Mexicana, 
S.A. de C.V. 

Av. Periférico Sur No. 6501 

Tepepan, Xochimilco 

Mexico 23, D.F. 

Tel: 905-676-4600 

Telex: 017-74-507 


Hewlett-Packard Mexicana, 
S.A. de C.V. 

Rio Volga #600 

Col. Del Valle 

Monterrey, N.L. 

Tel: 78-32-10 


MOROCCO 
Dolbeau 

81 rue Karatchi 
Casablanca 

Tel: 3041 82 

Telex: 2305 1/22822 


Gerep 

2, rue d’Agadir 
Boite Postal 156 
Casablanca 
Tel: 272093/5 
Telex: 23 739 


MOZAMBIQUE 

A.N. Goncalves, Ltd. 

162, 1° Apt. 14 Av. D. Luis 
Caixa Postal 107 

Maputo 

Tel: 27091, 27114 

Telex: 6-203 NEGON Mo 


NETHERLANDS 
Hewlett-Packard Benelux N.V. 
Van Heuven Goedhartlaan 121 
P.O. Box 667 

1181KK Amstelveen 

Tel: (20) 47 20 21 

Telex: 13 216 


NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
4-12 Cruickshank Street 
Kilbirnie, Wellington 3 

P.O. Box 9443 

Courtney Place 
Wellington 

Tel: 877-199 


Hewlett-Packard (N.Z.) Ltd. 
P.O. Box 26-189 

169 Manukau Road 
Epsom, Auckland 

Tel: 687-159 


Analytical/Medical Only 

Northrop Instruments & 
Systems Ltd., 

Sturdee House 

85-87 Ghuznee Street 

P.O. Box 2406 

Wellington 

Tel: 850-091 

Telex: NZ 31291 


Northrup Instruments & 
Systems Ltd. 

Eden House, 44 Khyber Pass 
Rd. 

P.O. Box 9682, Newmarket 

Auckland 1 

Tel: 794-091 


Northrup Instruments & 
Systems Ltd. 

Terrace House, 4 Oxford 
Terrace 

P.O. Box 8388 

Christchurch 

Tel: 64-165 


NIGERIA 

The Electronics 
Instrumentations Ltd. 

N6B/770 Oyo Road 

Oluseun House 

P.M.B. 5402 

Ibadan 

Tel: 461577 

Telex: 31231 TEIL NG 


The Electronics 
Instrumentations Ltd. 

144 Agege Motor Road, Mushin 

P.O. Box 481 

Mushin, Lagos 


NORWAY 
Hewlett-Packard Norge A/S 
Ostendalen 18 

P.O. Box 34 

1345 Osteraas 

Tel: (02) 1711 80 

Telex: 16621 hpnas n 


Hewlett-Packard Norge A/S 
Nygaardsgaten 114 

P.O. Box 4210 

5013 Nygaardsgaten, 
Bergen 

Tel: (05) 21 97 33 


PANAMA 

Electrénico Balboa, S.A. 
Aparatado 4929 

Panama 5 

Calle Samuel Lewis 
Edificio “Alfa,” No. 2 
Ciudad de Panama 
Tel: 64-2700 

Telex: 3483103 Curundu, 
Canal Zone 


PERU 

Compafifa Electro Médica S.A. 

Log Flamencos 145 

San Isidro Casilla 1030 

Lima 1 

Tel: 41-4325 

Telex: Pub. Booth 25424 
SISIDRO 


PAKISTAN 

Mushko & Company Ltd. 
Oosman Chambers 
Abdullah Haroon Road 
Karachi-3 

Tel: 511027, 512927 
Telex: 2894 


Mushko & Company, Ltd. 
10, Bazar Rd. 

Sector G-6/4 
Islamabad 

Tel: 28264 


PHILIPPINES 

The Online Advanced Systems 
Corporation 

Rico House 

Amorsolo cor. Herrera Str. 
Legaspi Village, Makati 
P.O. Box 1510 

Metro Manila 

Tel: 85-35-81, 85-34-91, 
85-32-21 

Telex: 3274 ONLINE 


RHODESIA 

Field Technical Sales 
45 Kelvin Road North 
P.O. Box 3458 
Salisbury 

Tel: 705231 (5 lines) 
Telex: RH 4122 


POLAND 

Biuro Informacji Technicznej 
Hewlett-Packard 

UI Stawki 2, 6P 

PLOO-950 Warszawa 

Tel: 39 59 62, 39 51 87 
Telex: 81 24 53 


PORTUGAL 
Telectra-Empresa Técnica de 
Equipamentos Eléctricos 

Sarl. 
Rua Rodrigo da Fonseca 103 
P.O, Box 2531 
P-Lisbon 1 
Tel: (19) 68 60 72 
Telex: 12598 


Medical Only 

Mundinter 

Intercambio Mundial de 
Comércio S.a.r.. 

P.0. Box 2761 

Avenida Antonio Augusto 

de Aguiar 138 

P-Lisbon 

Tel: (19) 53 21 31/7 

Telex: 16691 munter p 


PUERTO RICO 

Hewlett-Packard Inter- 
Americas 

Puerto Rico Branch Office 

Calle 272, 

#203 Urb. Country Club 

Carolina 00630 

Tel: (809) 762-7255 

Telex: 345 0514 


QATAR 

Nasser Trading & Contracting 
P.O. Box 1563 

Doha 

Tel: 22170 

Telex: 4439 NASSER 


ROMANIA 

Hewlett-Packard 
Reprezentanta 

Bd.n. Balcescu 16 

Bucuresti 

Tel: 15 80 23/13 88 85 

Telex: 10440 


SAUD! ARABIA 

Modern Electronic 

Establishment (Head Office) 

P.O. Box 1228, Baghdadiah 
Street 

Jeddah 

Tel: 27 798 

Telex: 40035 

Cable: ELECTA JEDDAH 


Modern Electronic 
Establishment (Branch) 

P.0. Box 2728 

Riyadh 

Tel: 62596/66232 

Telex: 202049 


Modern Electronic 
Establishment (Branch) 

P.O. Box 193 

Al-Khobar 

Tel: 44678-44813 

Telex: 670136 

Cable: ELECTA AL-KHOBAR 


SINGAPORE 

Hewlett-Packard Singapore 
(Pte.) Ltd. 

6th Floor, Inchcape House 

450-452 Alexandra Road 

P.O. Box 58 

Alexandra Post Office 

Singapore 9115 

Tel: 631788 

Telex: HPSG RS 21486 


SOUTH AFRICA 

Hewlett-Packard South Africa 
(Pty.), Ltd. 

Private Bag Wendywood, 

Sandton, Transvaal, 2144 

Hewlett-Packard Centre 

Daphne Street, Wendywood, 

Sandton, 2144 

Tel: 802-5111/25 

Telex: 8-4782 

Hewlett-Packard South Africa 
(Pty.), Ltd. 

P.0. Box 120 

Howard Place, 

Cape Province, 7450 


Pine Park Centre, Forest Drive, 


Pinelands, 

Cape Province, 7405 
Tel: 53-7955 thru 9 
Telex: 57-0006 


SPAIN 

Hewlett-Packard Espafiola, 
S.A. 

Calle Jerez 3 

E-Madrid 16 

Tel: (1) 458 26 00 (10 lines) 

Telex: 23515 hpe 


Hewlett-Packard Espafiola S.A. 


Colonia Mirasierra 
Edificio Juban 

c/o Costa Brava, 13 
Madrid 34 


Hewlett-Packard Espafiola, 
S.A. 

Milanesado 21-23 

E-Barcelona 17 

Tel: (3) 203 6200 (5 lines) 

Telex: 52603 hpbe e 

Hewlett-Packard Espafiola, 
S.A. 

Av Ramén y Cajal, 1 

Edificio Sevilla, planta 9° 

E-Sevilla 5 

Tel: 64 44 54/58 


Hewlett-Packard Espafiola S.A. 


Edificio Albia Il 7° B 
E-Bilbao 1 
Tel: 23 83 06/23 82 06 


Hewlett-Packard Espafiola S.A. 


C/Ramon Gordillo 1 
(Entlo.) 
E-Valencia 10 
Tel: 96-361. 13.54/361.13.58 


SRI LANKA 
Metropolitan Agencies Ltd. 
209/9 Union Place 
Colombo 2 

Tel: 35947 

Telex: 1377METROLTD CE 


SUDAN 
Radison Trade 
P.O. Box 921 
Khartoum 
Tel: 44048 
Telex: 375 


SURINAM 

Surtel Radio Holland N.V 
Grote Hofstr. 3-5 

P.0. Box 155 
Paramaribo 

Tel: 72118, 77880 


SWEDEN 
Hewlett-Packard Sverige AB 
Enighetsvdgen 3, Fack 
S-161 Bromma 20 

Tel: (08) 730 05 50 

Telex: 10721 

Cable: MEASUREMENTS 
Stockholm 


Hewlett-Packard Sverige AB 

Frdtallsgatan 30 

$-421 32 Vastra 
Frélunda 

Tel: (031) 49 09 50 

Telex: 10721 via Bromma 
office 


SWITZERLAND 

Hewlett-Packard (Schweiz) AG 

Zurcherstrasse 20 

P.0. Box 307 

CH-8952 Schlileren- 

Zurich 

Tel: (01) 7305240 

Telex: 53933 hpag ch 

Cable: HPAG CH 

Hewlett-Packard (Schweiz) AG 

Chateau Bloc 19 

CH-1219 Le Lignon- 
Geneva 

Tel: (022) 96 03 22 

Telex: 27333 hpag ch 

Cable: HEWPACKAG Geneva 


{} SALES OFFICES 


Arranged alphabetically by country (cont.) 


SYRIA 


» General Electronic Inc. 


Nuri Basha-Ahnaf Ebn Kays 
Street 

P.O. Box 5781 

Damascus 

Tel: 33 24 87 

Telex: 11215 ITIKAL 

Cable: ELECTROBOR 
DAMASCUS 


Medical only 

Sawah & Co. 

Place Azmé 

B.P. 2308 

Damascus 

Tel: 16 367-19 697-14 268 
Telex: 11304 SATACO SY 
Cable: SAWAH, DAMASCUS 


Suleiman Hilal El Miawi 

P.O. Box 2528 

Mamoun Bitar Street, 56-58 
Damascus 

Tel: 11 46 63 

Telex: 11270 

Cable: HILAL DAMASCUS 


TAIWAN 

Hewlett-Packard Far East Ltd. 
Taiwan Branch 

Bank Tower, 5th Floor 

205 Tun Hau North Road 
Taipei 

Tel: (02) 751-0404 (15 lines) 


Hewlett-Packard Far East Ltd. 
Taiwan Branch 

68-2, Chung Cheng 3rd. Road 
Kaohsiung 

Tel: (07) 2423 18-Kaohsiung 


Analytical Only 

San Kwang Instruments Co., 
Ltd. 

20 Yung Sui Road 

Taipei 

Tel: 3615446-9 (4 lines) 

Telex: 22894 SANKWANG 


TANZANIA 

Medical Only 

International Aeradio (E.A.), Ltd. 
P.O. Box 861 

Dar es Salaam 

Tel: 21251 Ext. 265 

Telex: 41030 


THAILAND 

UNIMESA Co. Ltd. 

Elcom Research Building 
2538 Sukumvit Ave. 
Bangchak, Bangkok 
Tel: 39-32-387, 39-30-338 


TRINIDAD & 
TOBAGO 

CARTEL 

Caribbean Telecoms Ltd. 
P.O. Box 732 

69 Frederick Street 
Port-of-Spain 

Tel: 62-53068 


TUNISIA 

Tunisie Electronique 

31 Avenue de la Liberte 
Tunis 

Tel: 280 144 


Corema 

1 ter. Av. de Carthage 
Tunis 

Tel: 253 821 

Telex: 12319 CABAM TN 


TURKEY 

TEKNIM Company Ltd. 
Riza Sah Pehlevi 
Caddesi No. 7 
Kavaklidere, Ankara 
Tel: 275800 

Telex: 42155 


Teknim Com., Ltd. 
Barbaros Bulvari 55/12 
Besikyas, Istanbul 
Tel: 613 546 

Telex: 23540 


E.M.A. 

Muhendislik Kollektif Sirketi 
Mediha Eldem Sokak 41/6 
Yuksel Caddesi 

Ankara 

Tel: 17 56 22 


Yilmaz Ozyurek 

Milli Mudafaa Cad 16/6 
Kizilay 

Ankara 

Tel: 25 03 09 - 17 80 26 
Telex: 42576 OZEK TR 


UNITED ARAB 
EMIRATES 

Emitac Ltd. (Head Office) 
P.O. Box 1641 
Sharjah 

Tel: 354121/3 

Telex: 8136 


Emitac Ltd. (Branch Office) 
P.O. Box 2711 

Abu Dhabi 

Tel: 331370/1 


UNITED KINGDOM 
Hewlett-Packard Ltd. 
King Street Lane 
Winnersh, Wokingham 
Berkshire RG11 5AR 
GB-England 

Tel: (0734) 784774 
Telex: 84 71 78/9 


Hewlett-Packard Ltd. 
Fourier House, 
257-263 High Street 
London Colney 

St. Albans, Herts 
GB-England 

Tel: (0727) 24400 
Telex: 1-89527 16 


Hewlett-Packard Ltd. 
Trafalgar House 
Navigation Road 
Altrincham 
Cheshire WA14 1NU 
GB-England 

Tel: (061) 928 6422 
Telex: 668068 


Hewlett-Packard Ltd. 
Lygon Court 

Hereward Rise 

Dudley Road 
Halesowen, 

West Midlands, B62 8SD 
GB-England 

Tel: (021) 501 1221 
Telex: 339105 


Hewlett-Packard Ltd. 
Wedge House 

799, London Road 
Thornton Heath 
Surrey, CR4 6XL 
GB-England 

Tel: (01) 684-0103/8 
Telex: 946825 
Hewlett-Packard Ltd. 
14 Wesley St 
Castleford 

Yorks WF10 1AE 
Tel: (0977) 550016 
TWX: 5557335 
Hewlett-Packard Ltd. 
Tradax House 

St. Mary's Walk 
Maidenhead 
Berkshire, SL6 1ST 
GB-England 
Hewlett-Packard Ltd. 
Morley Road 
Staplehill 

Bristol, BS16 4QT 
GB-England 
Hewlett-Packard Ltd. 
South Queensferry 
West Lothian, EH30 9TG 
GB-Scotland 

Tel: (031) 331 1188 
Telex: 72682 
UNITED STATES 


ALABAMA 


700 Century Park South, 


Suite 128 
Birmingham 35226 
Tel: (205) 822-6802 


P.0. Box 4207 
8290 Whitesburg Dr. 
Huntsville 35802 
Tel: (205) 881-4591 


ARIZONA 

2336 E. Magnolia St. 
Phoenix 85034 
Tel: (602) 273-8000 


2424 East Aragon Rd. 
Tucson 85706 
Tel: (602) 273-8000 


“ARKANSAS 
Medical Service Only 
P.O. Box 5646 
Brady Station 

Little Rock 72215 
Tel: (501) 376-1844 


CALIFORNIA 


1579 W. Shaw Ave. 
Fresno 93771 
Tel: (209) 224-0582 


1430 East Orangethorpe Ave. 
Fullerton 92631 
Tel: (714) 870-1000 


5400 West Rosecrans Blvd. 
P.O. Box 92105 

World Way Postal Center 
Los Angeles 90009 

Tel: (213) 970-7500 

TWX: 910-325-6608 


3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: (213) 877-1282 
TWX: 910-499-267 1 


3200 Hillview Av 
Palo Alto, CA 94304 
Tel: (408) 988-7000 


646 W. North Market Blvd. 
Sacramento 95834 
Tel: (916) 929-7222 


9606 Aero Drive 
P.O. Box 23333 
San Diego 92123 
Tel: (714) 279-3200 


363 Brookhollow Dr. 
Santa Ana, CA 92705 
Tel: (714) 641-0977 


3003 Scott Boulevard 
Santa Clara 95050 
Tel: (408) 988-7000 
TWX: 910-338-0518 


454 Carlton Court 
So. San Francisco 94080 
Tel: (415) 877-0772 


“Tarzana 
Tel: (213) 705-3344 


COLORADO 

5600 DTC Parkway 
Englewood 80110 
Tel: (303) 771-3455 


CONNECTICUT 

47 Barnes Industrial Road 
Barnes Park South 
Wallingford 06492 
Tel: (203) 265-7801 


FLORIDA 

P.O. Box 24210 

2727 N.W. 62nd Street 
Ft. Lauderdale 33309 
Tel: (305) 973-2600 


4080 Woodcock Drive #132 
Brownett Building 
Jacksonville 32207 

Tel: (904) 398-0663 


P.O. Box 13910 
6177 Lake Ellenor Dr. 
Orlando 32809 

Tel: (305) 859-2900 


P.O. Box 12826 

Suite 5, Bldg. 1 

Office Park North 
Pensacola 32575 
Tel: (904) 476-8422 
110 South Hoover Blvd. 
Suite 120 

Tampa 33609 

Tel: (813) 872-0900 


GEORGIA 

P.O. Box 105005 

450 Interstate North Parkway 
Atlanta 30348 

Tel: (404) 955-1500 

TWX: 810-766-4890 


Medical Service Only 
“Augusta 30903 
Tel: (404) 736-0592 


P.O. Box 2103 

1172 N. Davis Drive 
Warner Robins 31098 
Tel: (912) 922-0449 


HAWAII 

2875 So. King Street 
Honolulu 96826 
Tel: (808) 955-4455 


ILLINOIS 

211 Prospect Rd. 
Bloomington 61701 
Tel: (309) 663-0383 


5201 Tollview Dr. 
Rolling Meadows 
60008 

Tel: (312) 255-9800 
TWX: 910-687-2260 


INDIANA 

7301 North Shadeland Ave. 
Indianapolis 46250 

Tel: (317) 842-1000 

TWX: 810-260-1797 


lOWA 

2415 Heinz Road 
lowa City 52240 
Tel: (319) 351-1020 


KENTUCKY 

10170 Linn Station Road 
Suite 525 

Louisville 40223 

Tel: (502) 426-0100 


LOUISIANA 

P.O. Box 1449 

3229-39 Williams Boulevard 
Kenner 70062 

Tel: (504) 443-6201 


MARYLAND 

7121 Standard Drive 
Park way Industrial Center 
Hanover 21076 

Tel: (301) 796-7700 
TWX: 710-862-1943 


2 Choke Cherry Road 
Rockville 20850 

Tel: (301) 948-6370 
TWX: 710-828-9684 


MASSACHUSETTS 
32 Hartwell Ave. 
Lexington 02173 
Tel: (617) 861-8960 
TWX: 710-326-6904 


MICHIGAN 

23855 Research Drive 
Farmington Hills 48024 
Tel: (313) 476-6400 


724 West Centre Ave. 
Kalamazoo 49002 
Tel: (616) 323-8362 


MINNESOTA 


2400 N. Prior Ave. 
St. Paul 55113 
Tel: (612) 636-0700 


MISSISSIPPI 

322 N. Mart Plaza 
Jackson 39206 
Tel: (601) 982-9363 


MISSOURI 

11131 Colorado Ave. 
Kansas City 64137 
Tel: (816) 763-8000 
TWX: 910-77 1-2087 


1024 Executive Parkway 
St. Louis 63141 
Tel: (314) 878-0200 


NEBRASKA 
Medical Only 

7101 Mercy Road 
Suite 101 

Omaha 68106 
Tel: (402) 392-0948 


NEVADA 
“Las Vegas 
Tel: (702) 736-6610 


NEW JERSEY 

Crystal Brook Professional 
Building 

Route 35 

Eatontown 07724 

Tel: (201) 542-1384 


W. 120 Century Rd. 
Paramus 07652 

Tel: (201) 265-5000 
TWX: 710-990-4951 


NEW MEXICO 

P.O. Box 11634 

Station E 

11300 Lomas Blvd., N.E. 
Albuquerque 87123 
Tel: (505) 292-1330 
TWX: 910-989-1185 


156 Wyatt Drive 

Las Cruces 88001 

Tel: (505) 526-2484 

TWX: 910-9983-0550 


NEW YORK 

6 Automation Lane 
Computer Park 
Albany 12205 
Tel: (518) 458-1550 
TWX: 710-444-4961 


650 Perinton Hill Office Park 
Fairport 14450 

Tel: (7 16) 223-9950 

TWX: 510-253-0092 


No. 1 Pennsylvania Plaza 
55th Floor 

34th Street & 8th Avenue 
New York 10001 

Tel: (212) 971-0800 


5858 East Molloy Road 
Syracuse 13211 
Tel: (315) 455-2486 


1 Crossways Park West 
Woodbury 11797 
Tel: (516) 921-0300 
TWX: 510-221-2183 
Tel: (513) 671-7400 


NORTH CAROLINA 
5605 Roanne Way 
Greensboro 27409 
Tel: (919) 852-1800 


OHIO 
Medical/Computer Only 
9920 Carver Road 
Cincinnati 45242 
Tel: (513) 891-9870 
16500 Sprague Road 
Cleveland 44130 
Tel: (216) 243-7300 
TWX: 810-423-9430 


962 Crupper Ave. 
Columbus 43229 
Tel: (614) 436-1041 


330 Progress Rd. 
Dayton 45449 
Tel: (513) 859-8202 


OKLAHOMA 

P.O. Box 32008 

6301 N. Meridan Avenue 
Oklahoma City 73112 
Tel: (405) 721-0200 


9920 E. 42nd Street 
Suite 121 

Tulsa 74145 

Tel: (918) 665-3300 


OREGON 

17890 S.W. Lower Boones 
Ferry Road 

Tualatin 97062 

Tel: (503) 620-3350 


PENNSYLVANIA 

1021 8th Avenue 

King of Prussia Industrial Park 
King of Prussia 19406 
Tel: (215) 265-7000 

TWX: 510-660-2670 


111 Zeta Drive 
Pittsburgh 15238 
Tel: (412) 782-0400 


SOUTH CAROLINA 
P.0. Box 6442 

6941-0 N. Trenholm Road 
Columbia 29206 

Tel: (803) 782-6493 


TENNESSEE 
8906 Kingston Pike 
Knoxville 37919 
Tel: (615) 691-2371 


3070 Directors Row 
Directors Square 
Memphis 38131 
Tel: (901) 346-8370 


“Nashville 
Medical Service Only 
Tel: (615) 244-5448 


TEXAS 

4171 North Mesa 
Suite C110 

El Paso 79902 
Tel: (915) 533-3555 


P.O. Box 42816 
10535 Harwin St. 
Houston 77036 
Tel: (713) 776-6400 


"Lubbock 
Medical Service Only 
Tel: (806) 799-4472 


P.O. Box 1270 

201 E. Arapaho Rd. 

Richardson 75081 
Tel: (214) 231-6101 


205 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-8241 


UTAH 

2160 South 3270 West Street 
Salt Lake City 84119 

Tel: (801) 972-4711 


VIRGINIA 


P.O. Box 9669 

2914 Hungary Spring Road 
Richmond 23228 

Tel: (804) 285-3431 


Computer Systems/Medical 
Only 

Airport Executive Center 

Suite 302 

5700 Thurston Avenue 

Virginia Beach 23455 

Tel: (804) 460-2471 


WASHINGTON 
Bellefield Office Pk. 
1203 - 114th Ave. S.E. 
Bellevue 98004 

Tel: (206) 454-3971 
TWX: 910-443-2446 
P.O. Box 4010 


Spokane 99202 
Tel: (509) 535-0864 


“WEST VIRGINIA 
Medical/Analytical Only 
4604 Mac Corkle Ave., S.E. 
Charleston 25304 

Tel: (304) 925-0492 


WISCONSIN 

150 South Sunny Slope Road 
Brookfield 53005 

Tel: (414) 784-8800 


FOR U.S. AREAS 

NOT LISTED: 

Contact the regional office 
nearest you: 

Atlanta, Georgia... North 
Holly-wood, California. . . 
Rockville, Maryland. .. 
Rolling Meadows, Illinois. 
Their complete addresses 

are listed above. 


USSR 

Hewlett-Packard 
Representative Office 

USSR 

Pokrovsky Boulevard 
4/17-kw 12 

Moscow 101000 

Tel: 294.20.24 

Telex: 7825 hewpak su 


YUGOSLAVIA 

Iskra Commerce, n.sol.0. 
Zastopstvo Hewlett-Packard 
Obilicev Venac 26 

YU 11000 Beograd 

Tel: 636-955 

Telex: 11530 


Iskra Commerce, n.sol.o. 
Zastopstvo Hewlett-Packard 
Miklosiceva 38/VIl 

YU-6 1000 Ljubljana 

Tel: 321-674, 315-879 
Telex: 31583 


URUGUAY 

Pablo Ferrando S.A.C.el. 
Avenida Italia 2877 
Casilla de Correo 370 
Montevideo 

Tel: 40-3102 

Telex: 702 Public Booth 
Para Pablo Ferrando 


VENEZUELA 

Hewlett-Packard de Venezuela 
C.A. 

P.O. Box 50933 

Caracas 105 

Los Ruices Norte 

3a Transversal 

Edificio Segre 

Caracas 107 

Tel: 239-4133 (20 lines) 

Telex: 25146 HEWPACK 


ZAMBIA 

R.J. Tilbury (Zambia) Ltd. 
P.O. Box 2792 

Lusaka 

Tel: 73793 


MEDITERRANEAN AND 

MIDDLE EAST 

COUNTRIES NOT 

SHOWN, PLEASE 

CONTACT: 

Hewlett-Packard S.A. 

Mediterranean and Middle East 
Operations 

35, Kolokotroni Street 

Platia Kefallariou 

GR-Kifissia-Athens, Greece 

Tel: 8080359/429 

Telex: 21-6588 

Cable: HEWPACKSA Athens 


SOCIALIST 
COUNTRIES NOT 
SHOWN, PLEASE 
CONTACT: 
Hewlett-Packard Ges.m.b.H. 
Handelskai 52 

P.0. Box 7 

A-1205 Vienna, Austria 
Tel: (0222) 35 16 21 to 27 
Cable: HEWPAK Vienna 
Telex: 75923 hewpak a 


OTHER AREAS 

LISTED, CONTACT: 

Hewlett-Packard 
Intercontinental 

3495 Deer Creek Road 

Palo Alto, California 94304 

Tel: (415) 856-1501 

TWX: 910-373-1267 

Cable: HEWPACK Palo Alto 

Telex: 034-8300, 034-8493 


Hewlett-Packard S.A. 

7, rue du Bois-du-Lan 

P.0. Box 

CH-1217 Meyrin 2 - Geneva 
Switzerland 

Tel: (022) 82 70 00 

Cable: HEWPACKSA Geneva 
Telex: 2 24 86 
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